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Background

* \egetation’s three-dimensional (3-D) structure is a key
predictor of biodiversity.

» \egetation vertical structure, often difficult to observe by
optical remote sensing instruments, is a critical but rarely
examined component of habitat heterogeneity

 Most previous studies are limited to relatively small spatial
extents or focused only on canopy height-related metrics

* Full-waveform Lidar sensors such as Land Vegetation and
Ice Sensor (LVIS) provide us a window to gauge GEDI's
capabllity.

* The availability of GEDI data provides an opportunity to
evaluate the importance of habitat vertical structure on
biodiversity at broad scales.
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* Project Progress:

1. Model forest tree richness using ForestGEO
and NEON forest plot data .

2. Model avian richness in the continental U.S.
using North American Breeding Bird Survey data
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Modeling Global Forest Tree Biodiversity

 The Forest Global Earth Observatory (ForestGEO, n =74)
» National Ecological Observatory Network (NEON, n=51)
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-GEDI L2A Metrics

 Canopy Height (CH, RH98, m)

-GEDI L2B Metrics

* Plant Area Index (PAI, m2/m2)

* Foliage Height Diversity (FHD, N/A)

* Plant Area Volume Density (PAVD, m2/m3)
-Derivative Canopy Shape Metrics

« Number of PAVD foliage layers
 For example (left figure): two PAVD peaks
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0.10 0.15 o0 * PAVD canopy ratio: sum of PAVD in the top strata

PAVD /sum of PAVD in bottom strata
» Forexample (left figure): 0.22 / 0.66 = 0.33



« Tested 15 buffer sizes ranging
between 1200 m — 6000 m

* Forest shots within 2000 m [ ‘w8
Forest shots within 4000 m

{ © Forest shots within 6000 m X

L1 ® Non-forest shots

- shots before quality filtration
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ForestGEQ plot located at Smithsonian Environmental Research Center
(Edgewater, MD)with 2000 m (blue), 4000 m (yellow), and 6000 m
(green) buffer sizes.
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GEDI tree richness models

R? of GEDI-only model
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 Optimal buffer size at 5600m

 On average global models perform
better than stratified models in
Individual climate zones

* Tropical climate models perform
better than the rest of climate
Zones
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Jin Xu, \blker C. Radeloff, Melissa Songer, Kjirsten Coleman, Qiongyu Huang Modeling Worldwide Tree Biodiversity Using Canopy Structure Metrics from Global Ecosystem Dynamics Investigation
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Predicted tree species richness using GEDI-only model



. . The North American
Modeling North American Breeding Bird Survey (BBS) routes
_ , e BBS Sites N
uuuuu A ¥ BBS routes
: W E
BBS Sites 19600 m buffer
[ | BBS Sites 39200 m pixel size g
SASTATC Ewan o e P g~ 4 § S l;’_d J“r‘[
e A a = g 0\\\ U 2 .‘.j:: ¥ “
1 Woodland T B T
X A . P""QC,,* 4" o /':( 5
2 Urban %8 % 227 / £
-’li’ i"'\_’_ \ g S
2 ‘\A-A Vo suveree oY N.f;\ §
3 Early succession Scrub e T Ay e
4 Grassland e F : fﬂ Glac ol %*& ot Aty
8 L LU T T
; ' ﬁ“‘\:‘% \ _uil_'_‘r“ ).j“,f[%‘{j”/\: "‘—N\‘,:/}'ﬂ
5 Nesting Ground nesting = N},«r = beiS- 2 Bgow < :'*\\ 2 ,4‘,3&:;,.,‘,
_ _ E 5y “i'.‘J.L.I.; e B RSyt
6 Nesting Cavity S | ’fm.»m vyt
e ,,_, " SN .____,3;_1;_;-”_—;",;;-??’.7'"‘u:_,,‘;"-i y;){l
7 Nesting Mid-story Sapmar' T2 ;;.j;;"'-‘i'-:i_ﬁ j r 4
b vw,“\i f ‘,m,“l“._ ’ },m.‘ N aanc it '
8 Nesting Open cup l——--j ey
5 5 ; Y ou st :\N\A’/ﬂ(fnr _r"_S 7 \'.&\',.'F, - o) kwmﬂl\: a
'4% _,G‘ ' tin j_ =~ a‘&leam d & ’p, "
. C'"bu.h: z\i’: *5an nlou} \\f\"ﬁ P n‘\l‘ % ; : P : L= ’\“ll‘:,
9 Permanentresident T % S K N e N | 1 < & [ =
. . < :; \ L /, G i Tifd o f \ ’J’M“N“"ﬁ),?h ¥ \_' 3 :\ 4 ’,’ =
10 Neotropical migrant gifiomerhomais S Mexie e, =y [— A
~ 7S - : ,:‘7; _f Mexico . ” ‘,‘"(\‘4‘;;{"‘ ! o ' [ =
11 Short dIStance mi rantS 2 _ T L A g 3“4,:‘, i LA Basin . g ~ pE \NanonaleGeographlc Esri, Garmin,
g 0 250 500 1'000 1’500 2'00(.) II'Geographic, Esri, Garmln HER 0510 20 30 40 FSEME';NFZ&?X\]CG%E%% r:fé)iAA
B s Kilometersgsa vieg), NRCAN (GEBEO NG o Kilometers:ment p.Corp .




Avian Diversity Prediction Using Global Ecosystem Dynamics
Investigation (GEDI) Data
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NASA NIP Project: The power of GEDI: Investigate the efficacy of spaceborne Lidar to model biodiversity and characterize habitat
heterogeneity at the continental and global scales. Pl: Qiongyu Huang. Proposal/Award Number: 8O0NSSC21K0936

Dr. Jin XU’s poster
today 5:00-7:00 PM

+ Biodiversity in most ecosystems is a function of resources and spaca. S alE L Sy Pigars & Thw sty
« The structural heterogensity of habitat in the vertical dimension provides diverse B ¥ asdstie et ol wOcpA. ) Wit —
ecological niches that partition space and resources and lead to high biodiversity. o ERUIES vt — s beac P
+ For birds, the vertical distribution of vegetation s a crucial characteristic that — T GRDH rtsica r\-“
detemines many aspects of their habitat suitability, such as micro-climate, food f TW;W” 1 __,_"""'. e
abundance, and breeding grounds. E% {l e ‘ et o
+ Global Ecosystem Dynamics Investigation (GEDI) instrument has the potential 1o Metsca b Q8 | rysemaaTeier
detect the contiibution of the full vertical profile of forest foliage to mapping e e os-sipas Lo
habitat suitability and biodiversity. 1 [ g torest model | aecton. 1) The
g z [ "vwm'z':'-'- wen o wentaind
0« aton | P NDON cabuat
Objective g; |l | g o 40
S ——i
= What is the efficacy of space-borne (GEDI) lidar melrics in predicting global The beat aserge cu-cthsg |7 Fems— | ryzesaraTmien et
avian species richness? mogel parcemence | mortarce :ﬂnl u: e oo
* What is the capacity of the GEDI-based maodel to predict tree species richness in
diferent climate zones?

* How the model performance varies across different functional guilds? Results
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